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THE   SETTING  OF   ALLOWED  lUTES  OF   RETURN   FOR  PUBLIC 
UTILITIES 

Stavros   B.   Thomadakis 

Introduction 

Regulation  of  public   utilities   usually   Involves   the 
setting  of  maximum  overall   rates  of  return  -which  the  firms 
are     allowed  to    earn.      These  rates  are  normally  applied  on 
some  measure  of  the  firm's   "rate  base"  which  is  also    deter- 
mined by  tne  regulators.   Normally  the   "rate  base"  is   some 
variant  of  the  firm's  book  value. 

Through  court  decisions  general  standards  have  devel- 
oped as  to  the  spirit  of  regulation.  The  return  allowed  must 
be  sufficient  to  attract  capital  in  the  market .  It  must  be 
commensurate  to  returns  enjoyed  by  firms  which  face  corres- 
ponding risks.  (1).  The  meaning  of  these  general  notions  to 
the  economist  is  fairly  clear.  Returns  allowed  must  somehow 
reflect  the  opportunity  costs  of  capital.    (2) 

In  actuality,    two    prevalent   practices   seem  to    character- 
ize regulatory  rates.  On  the  one  hand  commissions  deal  in 
units  of  book  value.   They   estimate  the  overall   rate  from  ac- 
counting  statements  and  apply  it  on  the  rate  base.  On  the 
other  hand,    they   tend   to    use   as   a   standard   for  comparable 
earnings   the   book  rates  of   return  of   similar  firms,    usually 
firms  in  the  same  line  of   business.    There  is  no   necessary 
systematic   relationship   between  book  and   real   rates  of   return 
across  a  sample  of  firms.    (3)  /  -;t    j7J> 


The  main   criticism  to    regulatory   rates   thus   derived 
is   that  they   are  backward  looking,    based  on  historical   rather 
than  future  costs.  Nevertheless   these  rates  have  forward-look- 
ing  effects      since  they  may  lead   to    changes  in  the  firm's 
future  cash  flows.      Even  if   regulation  is  non-optimal  in 
some  sense,    its  departures  from  any  optimal   standards  can  be 
more  clearly  assessed  if  variables  determining  regulatory 
behavior  can  be  discovered.   This  paper  constitutes  a  first 
attempt  along  that  line. 

The   explanatory  approach  to    regulatory  rates  is   separ- 
ated in   two   parts,    each  making  use  of  an  internally  consistent 
framework.    The  first  part  seeks  to    explain  rates   allowed  on 
equity  on  the  basis  of  market  variables.      Two    separate  hypo- 
theses are  tested.  One  formulates  a  simple  correspondence 
between  the  allowed  rate  and  the  rate  of   return   expected  on 
equity  as  derived  from  the  Capital  Asset  Pricing  Model.   The 
other     uses  the  stock  price  level  of  a  firm  as  a  major  hypo- 
thesized input  to    the  rate  decision. 

The   second  part   seeks  to    explain  overall   rates  allowed 
on  the  basis  of  variables  which  appear  in  the  accounting 
statements  of   the  regulated  firms.   A  version  of   the  comparable 
earnings  rule  is  formulated  and  tested.     In  actuality  regulators 
may  be  using  both   sets  of  variables.   Virtual  lack  of   theory 
interrelating   the   two    frameworks  makes   it   difficult   to    form- 
ulate hypotheses  in  a   "mixed"  framework.   Furthermore,   the 
degree  to   which  rates  are   explainable  within   each  framework 
separately  will   constitute   evidence  as  to   its  sufficiency. 


The   Data 

The  hypotheses  are  tested  over  a  cross-sectional   sample. 
The   sample   covers    196   regulatory   decisions   in   the   period    1959- 
1969.   All   kinds  of   public   utilities   are  present:    telephone,    gas, 
electricity,    and  water.   The  number  of  firms  in  the  sample  is 
less   than    196   since   some  of   the  decisions   refer  to    the  same 
firm  at  different  points  in  time.    The   decisions  are  those 
made  both  by  state  and  federal  commissions.    (4) 

The  rates   available  in  the  sample  are  overall   rates  of 
return.   The  rate  bases  fall   in  two   broad  categories:   Book 
Cost   (BC)  of  assets,    and  Fair  Value   (PV)  of  assets.  On  repeat- 
ed runs  through  the  sample  rates  allowed  on  PV  bases  appeared 
consistently  lower  than  rates  allowed  on  a  BC  base  by  an  aver- 
age factor  of  0.42.   This  is   reasonable  since  PV  rate  bases 
are  known  to    be  arrived  at  by  making  upward  adjustments  to 
book  values. 

Book  cost  bases  usually   exclude  the  book  values  of  fixed 
assets  in  the  process  of  construction.    (5)   Thus   they  are  general- 
ly lower  than   the  book  value  of   a  firm's  long   term  capitaliz- 
ation.   (6)    PV  bases,    being  upward   adjustments  of   BC  values 
may   actually   come   closer  to    book  values  of  long-term   capital. 

The  level  of   the   rate  base  is  not  always  reported  in 
the  data  available.    The  type  of   rate  base  is  always  known. 
The   differential   factor  of  0.42  is   used    to    adjust   for  rate 
base  type,    and   subsequently,    book  values  of  long-term   capital 
were  used   uniformly   as   a   rate  base  proxy  when  necessary    (?•)• 


Part  I    :   Allowed  Rates  and  Market  Variables 

Regulatory  rates  are  purported  to   make  allowance  for 
risk  in  order  to    enable  the  firm  to   attract  capital   in  the 
market.   This  means  that  in  a  strict  economic   sense  rates 
must  reflect  the  opportunity  costs  of  putting  capital   in  a 
risky  investment.   The  CAPM  is  a   framework  within  which   eq- 
uilibrium  risk-premia   can   be   derived.    Despite  its   restrictive 
assumptions,    it  can  be  used  to    clarify  some  points  about  reg- 
ulatory intervention. 

Let   us   first  consider  regulatory  rates   as  marginal 
return  on  new  investments.      Take  an  investment  project  which 
will  cost  I   dollars    ,   will  yield  an   expected  cash  flow  C, 
and  its   return  has  systematic  risk    p    ,   where: 

1^  =  cov(R,R^j)/  var(Rja)  (l) 

The  project  is  to   be  all-equity  financed.   By  the  CAPM,    the 
required   return  on  the  project  is: 

R     =  rf   +   p(Rjji  -  rf)  (2) 

I^  Is   the  expected  return  on  the  market,   and  rf  the  risk- 
free  rate.      (7).   Relation   (2)   can  be  reexpressed  in  value  form 

V  =   (C-qcov(C,Cni))/rf  (3) 

Cjn  Is   the   expected  cash  flow  of  the  market  portfolio    and 
q  is  the  market  'risk  premium  in  value  terms,  namely 

q=   (Cm-rfVni)/  var(Cm) 
where  V^  is   the  value  of  the  market  portfolio.  /8/ 
Whether  the  project  is  accepted  or  not  depends  on  whether 
V>  I.      Now  a   commission   rules   that  the   return  on   the   project 


The  conclusions  of    (7)   and    (8)   can  be  combined  if  we 
assume  that  firms  only  consider  projects  of  the  same  riskiness 
as  their  preexisting  assets.   This  assumption  is  not   extremely 
unrealistic  in  the  case  of  public  utilities  at  large.   The 
assumption  made  in  the  beginning  of  this  part     must  be  reit- 
erated.  Namely  that  regulation  does  not  affect  the  risk  of 
assets. 

We  can  now  form  a  positive  hypothesis: 

j)-      =  ao   +  air^   +  ^2^.   +  e  (10) 

where      p     is  the  book  return  allowed  to    equity  of  firm  J 
r„  is  the  risk  free  rate 
6j   is  the  beta  of  the  firm  J 

e     is  a  random  error  term  fulfilling  the  normal  regression 
assumptions . 
The  hypothesis  is  testable  as  a  regression  /10/.  Proper  ex-ante 
regulation  would  require: 

1 .  a^   =  Oj   If  not  commissions  are  giving  investors 

benefits  or  losses  unwarranted  by  opportunity 
cost  considerations.  /ll/ 

2.  a^    =  1    and  ag  =  2^"^^ 5   ^"^^  equalities  are  necessary. 
It  must  be  noted  that    (Rjjj-rf)   denotes  the   expected   risk  premium 
on  the  market.   If  the  commissions  act  as  hypothesized  they 
should  use  their  best  estimates   for  this  magnitude.   There  is  no 
a  priori   reason  to    believe  that  such   estimates  are  changed  or 
reversed  more  often  than  markets  trends  change  or  are  reversed. 
Thus  testing  the  model   separately  for  1959-65  and   1966-69,   we 
roughly    expect   stability  of   the  coefficient  a^  within   each 
subperiod. 


The  regression  runs  gave  the  following  results: 


TABLE  I 

% 

»1 

^2 

??^6^, 

6.98 

o^7r 

-0.32 

s.e. 

1.55 

0.42 

0.86 

t 

4.49 

1.70 

-0.37 

66-69 

1.29 

1.26 

1.69 

s.e 

3.01 

0.37 

2.17 

t 

0.43 

5.42 

0.78 

^ 


0.059 


0.348 


Notably,   a^    is  in  both  cases  within  one  s.e.  of  unity;   It  appears 
more  significant  in  the  second   sub-period.  On,    the  other  hand, 
a^  does  not  appear  to   vary  significantly  from  zero.   This  implies 
that  regulatory  rates  are  not  sensitive  to   variation  in  betas  /l2/. 
Since  a     comes  out  to   zero,   we  can  interpret  a     as   some  kind 
of  average  risk  premium  granted  by  regulators.   In  order  to    assess 
better  the  magnitude  and  stability  of  this  term,   the  following 
regression  was   run  over  the   entire  period; 

p.    =  a     +  a^r^   +  a,d  +  u  (11  ) 

where  d  is  a  dummy  variable  for  the  second  subperiod.   It  must 
be  noted  that   eqation(ll)  has  no    company-specific  independent 
variables.  Only  average   effects  can  be  deduced  from  it.   The 
results  were  as  follows: 


TABLE     II 

_^q !l !2 ?!_. 

5.97  0.96  -1.91  0.19 


s.e  1.08  0.25  0.72 

t  5.55  3.80  -2.67 


It  must  be  noted  first  that  the  fit  of  this   equation  is  better 
than  the  previous  one.  The  coefficient  of  the  risk  free  rate 
is  practically  equal  to   unity  and  significant.      The   "average" 
risk  premium  is  5.97  in  1959-65  and  4.06  in  1 966-69.   The 
average  beta  in  my  utility  sample  is  about  0.5    .If  average 
realized  risk  premla  on  the  whole  market   are  any  indication 
of  the  hypothesized   estimates  which  commissions  make,   ti.d 
risk  premia  granted  to   these  utilities  should  be  about  4.45 
and  2.74  in  the  two   subperiods  respectively.  On  the  basis  of 
this  very  rough  comparison  we  may  very  tentatively  assert  that 
regulatory  rates  on   equity  tend  to   overshoot  opportunity  costs. 
(As   these  costs  are  perceived  by  investors   at  the  specific  time). 
It  is  also   noteworthy  that  the  regression  results   indicate 
a  drop  in  the  average  premium  granted  with  comparable  magnitude 
to   the  drop  in   ex-post  risk  premia  on  the  utility  sample.   This 
does  not   iraply  necessarily   that  regulators  take  into    consideration 
market   expectations.    The  drop   in   the   second   period    can   be   the 
result  of   the   sharp   rise  In   the  Interest   rate  of   the  period.    If 
regulatory   rates   did  not  on  average  increase   as   sharply   the 
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coefficient  of  the   dummy  a,  would  necessarily  appear  negative. 

The  regulatory  model  hypothesized  above  rested  on  the 
assumption  that  regulators  try  to    determine  rates  In  an  ex-ante 
fashion.   I.e  that  their  considerations  are  really  oriented  to 
the  opportunity  cost  concept.   This  type  of  regulation  -;culd 
imply  that  once  an   ex-ante  rate  was  determined  the  realized 
outcomes   could  diverge  from  this  rate  without  this  divergence 
being  reason  to    change  the  ex-ante  rate.   In  the  simple  form 
presented,   the  model  rested  on  the  presumption  that  the  risk 
of  the  assets  remains  unchanged  before  and  after  regulatory 
decisions.  It  may  be  the  case  however  that  regulatory  decisions 
are  contingent  on  specific  outcomes  of  a  firm's  returns.   Such 
a  procedure  would  focus  not  on  the  given  stochastic  character- 
istics of  an  asset  but  on  realized  values  of  its  returns.     If 
realized  values  are  Influenced  so   as  to    converge  on  some  prior 
conception  of  a  "fair  return",   the   ex-ante  risk  of  returns  is 
thereby  reduced.     This. "ex-post"  type  of  regulatory  Intei^ention 
can  lead  us  to   formulate  a  new  hypothesis. 

The  lack  of  sensitivity  of  allowed  rates  on  the  company's 
beta  and  the  apparent  fixed  risk  premium  granted  suggest  that 
average  utility  returns  are  a  relevant  standard  In  commissions' 
decisions,   IfTCsulation  is   "ex -post".   The  realized  returns  of  the 
firms  under  regulatory  scrutiny  will  then  be  compared  to    some 
such  standard.   The  comparable   standing  of  the  regulated  fllrm's 
returns  vis-a-vls  the  utility  average  must  then  influence  the 
rates  allowed.     As  a  first  test  for  this  hypothesis,   the  following 
equation  is  formulated. 
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The  independent  variables  are  as  follows: 

r,        is  the  rate  on  Baa  Txinds.   The  reason  for  the  use  of  a  long 
rate  is  that  it  reflects  better  the  costs  of  long-term  money 


and  will  thus  capture  expectational  influences  on    o 


I    .     Is  a  ratio  measure.  Its  numerator  equals  the  average  price 
relative   ex-dividenfi,   for  firm  3  over  two   years  prior  to 
regulation.  The  denominator  represents  the  same  variable 
for  the  S&P  utility  average  over  the  same  two   year  period. 

I^^     is  a  ratio  measure  of  relative  dividend  performance.   Its 
numerator  represents  the  average  dividend  yield  of  firm  3 
over  two  years  prior  to   regulation.   The  denominator  represents 
the  samfe ^Variable  for  the  S&P  utility  average     over  the  same 
two  years.   This  dividend  yield  index  was   separated  out  in 
order  to   test  the  possibility  that   rgulators  protect  only 
dividends  and  not  the  whole  return. 

U-       is  the  usual   regression  error  term. 

This  test  amounts  to   a  formulation  of  the  comparable  earnings 
rule  if  we  assume  that  regulators  do  not  recognize  any  differences 
in  risk  among  public  utilities.   For  purposes  of  this   test  the 
sample  has  been   enlarged  to    include  data  from  the  period   1955-58* 
This  was  a  period  of  relatively  stable  utility  prices  on  average 
and  the  stability  of  the   "standard  of  comparison"  will  lend 
otront'th   to    the  test  if  the  hypothesis   is  true.   Due  to   this 
addition  to   the  sample  a  dummy  variable  for  rate  base  was   also 
included  to    enhance  the  accuracy  of  the  test.   The  value  of   1 
accompanied  PV  bases.   Its  coefficient  is  kz,.   . 
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The  crucial  coefficients  for  this  hypothesis  are  kp  and 
k    .     If  the  hypothesis  is  true  they  should  come  out  with 
negative  values.   Such  a  result  rests  on  an  important  assumption. 
Price  relatives  in  the  period  prior  to   regulation  embody  investors' 
expectations.   If  the   rate  allowed  is   subject  to    anticipation 
a  positive  relation  may  appear  between  the  dependent  variable 
and  I    ^    .   The  numerator  of  this  variable  is  the  price  relative 
of  the   specific   finn.   Its  numerator  is  the  more  recent  price 
of  the  firm's  stock  prior  to    regulation.   If  regulatory  decisions 
are  anticipated,   then  these  anticipations  will  be  most  pronounced 
in  that  price.  Anticipations  may  also   influence  the  coefficient 
of  the  dividend  term.   The  numerator  of  I^,   is  the  dividend 
yield  of  firm  J.   This  yield  has  as   •■.denominator  the  stock  price 
two   years  prior  to    regulatory   scrutiny.   If  Investors  anticip- 
ations are  formed  two   or  more  years  in  advance  they  would  be 
embodied  in  that  price  thus  tending  to   produce  a  negative  k^    . 
This  result  is  however  more  far  fetched  than  the  poslble   effet 
on  kg. 

The  hypothesis  of  equation   (12)  may  thus  lead  to    either 
acceptance  of  the  operation  of  the  rule  of  comparable  earnings 
based  on  market  variables;   or  it  may  indicate  a  mechanism  of 
expectation  formation.   In  the  latter  case  however  any   evidence 
of  the  comparable  rule  will  by  definition  have  been  obliterated. 
It  must  be  noted     that  if  both  mechanisms   are  true,    a  circular 
game  between  regulators  and  Investors  could  result.   In  anticip- 
ation of   regulation  proceedings  investors  may  act  to   press 
prices   downvrard  thus  worsening  the  comparative   standing  of  the 
firm  vis-a-vis  the  average.    Regulators  acting  upon  that  may  then 
grant  higher  rates,     r^^^^   double  game  should  however  result  in 


creating  a  tendency  of  k     towards  negative  values  again  unless 
regulators  got  wind  of  the  game  and  granted  lower  rates,   and  so  on. 
The  results  of  the  test  follow: 


TABLE  IV 

^0 

^1 

kg 

^3 

k4 

55-69    9.44 

-0.13 

2.65 

-0.20 

-2.18 

t     5.63 

-0.83 

2.14 

-0.35 

-6.10 

R^=0.31 

55-58   -7.47 

4.43 

4.22 

1  .01 

-1.35 

t    -0.69 

1.42 

2.07 

0.44 

-1.25 

r2=0.54 

59-65    8.32 

-0.03 

2.96 

-0.25 

-2.58 

t     3.78 

-0.17 

2.13 

-0.38 

-6.79 

R^=0.42 

66-69    3.71 

n;05 

1.59 

-0.60 

-2.43 

t     0.85 

2.17 

0.41 

-0.67 

-3.08 

R^=0.49 

It  is  clear  from  the  positive  value  of  kp  that  wee   cannot 
find  in  these  results   corroboration  of  the  comparable  rule. 
The  anticipation  version  of  the  hypothesis   seems  to    come  true 
with  the  exception  of  period  66-69.     It  is  noteworthy  that  in 
these  years  of   steep  increases  in  the  interest   rate  the 
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coefficient  of  r-j_  is  the  only   significant  one  among  those 
which  accompany  variables  that  might    embody   expectations.   Another 
noteworthy  part  of  the  results  is  the  coefficient  of  the  dummy 
variable.   It  appears  stable  in  the  two   later  subperiods  as 
it  had  been  previously  determined,    (cf  p. 3  above).      In  the 
period   1955-58  however   it  appears  far  lower.   This  implies  that 
differential   treatment  of  PV  and  BC  bases  was  not  as  pronounced 
In  that  period,  or  that  rate  bases  were  not  determined  in  the 
same  fashion  at  that  time. 
Summary  and   Conclusions  for  Part  I 

Regulatory  rates  allowed  on   equity  are  not  sensitive 
to   the  beta  risk  measure.   If   Judged  on  an  ex-ante  basis  they 
appear  to   include  a  fixed  risk  premium  allowance  which  by   some 
rough  indications   exceeds   required   risk  premia.    This  is   espec- 
ially  so    if  we  consider  allowed   rates  as  marginal   rates  /13/- 
Consistent  regulatory  overallovrances  can  only   end  up  being 
a  guarantee  of  growth  in  the  values  of   regulated  firms. 

Regulatory  practices  viewed  as  an   ex-post  procedure  which 
leads  to    convergence  of   realized   returns  onto    ex-ante  values  have 
been  tested  in  a  form  that  corresponds  to    the  comparable   earnings 
rule.   There  is  no   verification  of   such  practice.   This  lack  of 
verification  does  not  imply  that  such  rules  are  not  practiced.   It 
Implies  that  inv6stors  anticipate  regulatory  decisions  and  that 
consequently  prices  prior  to    regulation  are  not  Independent  of 
the  outcome  of   regulation.   /l4/ 
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Part   II :   Allowed   Rates   and   Accounting   Variables 

It  is  known  that  In  a  technical   sense  rates   are  formed  on 
the  basis  of  book  value  magnitudes  /l 5/«    Specifically  the  rule 
of  comparable  earnings  involves  normally  coinparisons  of  book 
rates  of   return.   The  purpose  of  this  part   is  to   formulate  a 
simple  version  of  this   rule  and  test   its  validity.   The  rule 
itself  involves  of  course  an  assessment  of    "comensurate  risks". 
In  a  system  of  book  values  the  natural   choice  of  risk  index 
is  the  debt  book  ratio  . 

In  order  to    test  a  version  of  the  rule  it  is   desirable 
to    isolate   disturbances   to    the   cross   sectional    stability  of 
the  accounting  variables.   I.e.   it  is  necessary  to    try  and  isol- 
ate a   sample  in  which     the  interest  rate  for  example  is   stable, 
since  we  want   to    isolate  the  possible   effects  of   accounting 
values.    Thus   the  tests  are  limited  to   the  period   1959-65  in 
which  the  interest   rate  was   relatively   stable.      There  are   127 
oases   in  this   subsample. 

Let   us   suppose  we  have   two    firms  which  are   Judged   by   a 
Commission   as  having   the   same   business   risk.    Then   they   should 
get  the  same  overall   rate  on  a' book  basis  by  the  regulators 
assumed   standards.    This   is    the  principle  of   comparable   returns. 


Rl    =  R2   =   ^ 


(1) 


If  firm   1   has  no    debt  but  firm2  has   a  debt-to-assets  ratio   d 
and  pays  a  rate  r2  on  its   debt  we  have  the  respective  returns 
to    equity: 

Rel    =  ^1    =  J^  (2) 

Re2  =f*-   (j-r2)d/(1-d)      (3) 
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An  assumption  underlying   (3)  must  be  underlined  here.    The  tax- 
deductibility  of  debt  is  not   embodied  in  the  formulation  because 
it  is  asserted  that  commissions  pass  to   the  consumer  tax  benefits 
due  to    debt.   This  is  presumably  done  by  shifting  around  the 
level  of  before  tax   earnings  of  the  firm.   If  X     is  the  overall 
cash  flow  of  an  all    equity  firm,   the  same  firm  with  debt  D  and 
a  rate  of  interest  r  would  be  allowed  before  tax  cash  flow  X, 
where: 

X  =  Xp    -  rD(t/l-t)  (4) 

and  t  is  the  rate  of   corporate  tax/l5/.   This  tax  treatment  is 
compatible  v?ith  the  comparable   earnings   rule. 

We  note  from   (3)   that  as  long  as    P  >  r^  there  will   also 
result     Rg2>Re1*   •^"^P  ^^  given  for  the  assumed  level  of  business 
risk,   the   equity  firm   1    could  attain   exactly  the  same   equity 
return  as  firm  2  if  it  borrowed  to    the  same  book  level.   Thus, 
equal   risk  as  measured  here  would  be  compensated  by   equal 
return  both  overall   and  on   equity. 

Not   all  finns   can  borrow  at  the  same  rate  however.  Let 
us  suppose  that  two   firms  have  the  same  business   risk  and   the 
same  debt  ratio.   Their  embedded  cost   rates  differ  being  r^    and 
Tg  respectively  and  r. <  r   .   If  they  are  allowed  the  same  overall 
rate,    equity  returns  will   be: 

Rg^    =   p  +   (p  -ri)d/(l-d) 

and  clearly  R  p<R  .   This  means   that   stockholders   get  unequal 

returns   for  equal   risk.    The   comparable   rule  is  violated   at   the 
equity  level   but   upheld  at  the  overall  level.   If  both  firms  vrere 


^^  =   D  +  {r^   -  r)d^  (6) 
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allowed  the  same  equity  return  It  would  be  overall   rates  that 
would   differ    :    R^  <  Rg    • 

For  a  multiplicity  of  firms  we  can  formalize  the  process 
of   equity  return   equalization  by  positing  that   equity  rates 
are  set  on  the  basis  of    'average  interest  cost'   as  this  latter 
is   estimated  by  commissions.  Haxaely  that: 

Rg^   =  J,   +   (j>  -  r)   d^/d-dj^)  (5) 

wher  0   is  the  overall   appropriate  rate  and  r  is  the  regulators' 
estimate  of    'normal'  or   'average'   borrowing  cost.     It  must  be 
noted  that  if  a  process  like   (5)   is   in  operation,   the  regulators 
are  in  fact  fixing  a  book  risk  premium  per  unit  of  d/(1-d). 
Prom   (5)   it  follows  that  in  this  case  the  overall   rate  allowed 
will  be: 

This  implies  that   E^  varies  about  p    in  proportion  to   the 
variation  of  r^^   about  r,   the  factor  of  proportionality  being 
the  debt   ratio  . 

Let  us  now  contrast  briefly  the  implications  of    (6)   to 
those  of    (1).   In  the  context  of  varying   embedded   rates,    equation 
i\ )  means  that  overall   rates  are   equalized  within  a  presumed 
class  of  business   risk;   and  that  hence   equity   rates   are  not. 
(6)  means  the  opposite,   in  implication  of  the  latter  is  that 
"savings"    (dissavings)   through  less    (more)   than  normal   borrowlnf? 
Costs  are  passed  on  to    the  consumer.   In  the  context  of    (l)- 
these  savings  or  dissavings   are  absorbed  by   equity  owners. 
If  the  regulatory  process  were  frictionless  and    (6)  held 
stockholders  would  be  Indifferent  to    embedded  borrowing   rates 
since  their  returns    (on  book  value)  would  be  completely  insul- 
ated from  their  variation.   Given  regulatory  lag  however,   this 
is  not  true.   By  obtaining  better  rates  after     the  rate  decision 
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returns  on  book  equity  can  be  Improved.   If    (l)  holds   stock- 
holders lack  insulation  from  borrowing  costs. 

In  the  case  of   public   utilities   there  is   also    preferred   stock, 
On  the  basis  of   equivalent   reasoning  we  can   extend   equation   (6) 
to    include  this   type  of  fixed  obligation   also : 

R^   i    p    +  (r^-r)dj^   +   (s^-s)pj^  (7) 

Analogously  to    r,    s  is  the    'normal'    cost  of  preferred,   s.    is 
the   embedded  preferred   rate  and  p^  the  book  preferred  ratio   of 
firm  1. 

In  the  testable  form  the  variable   (A./IO    )  was  included  for 
size  of  assets  of  firm  i.   This  was   used  on  the  presumption  that 
the  basic   rate  o   might  vary  with  size.  /l?/.   the  form  to    be 
tested  now  becomes: 

Rj^  =  a^    +  a^(Aj^/lO    )    +  a2(r^-r)dj^   +  a^(s^-s)p^   +  v^^    (8) 

The  two  alternative  hypotheses  are: 
I .  R^  =  p  +  e. 
II.  R^  =  o  +  (r^-r)dj^  +  (s^-s)pj^  +  u^ 

If  (I)  is  true  a  and  a  will  tend  to  zero.  If  (II)  holds  they 
will  tend  to  1  . 

There  remains  one  problem  with  (8).  Estimates  of  r  and  s 
must  be  devised.  I't  must  be  remembered  that  these  are  borrowing 
costs  considered  'normal'  by  commissions.  They  might  correspond 
in  fact  to  their  subjective  estimates  which  we  have  no  way  to 
measure.  Thus  it  is  necessary  to  discuss  the  effects  of  error 
in  our  estimates  of  these  rates.  For  simplicity  we  can  abstract 
from  the  T)ref erred  term  for  the  moment.  Let  us  suppose  that  the 
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true    'normal'    rate  Is  r'    and  that  our  estimate  of  It  is   r, 
where  r=r'+li,  h>0.   Then  the  true  relationship  is: 
E^  =  Bq    +    ...    +  a2ir^-^*)6.^   +  Uj^ 
This  can  be  rewritten  as    : 

Rj^  =  a^    +...    +  agCr^-r' )d^j^   +  a^hd^^    +  u^    (9) 
If  we  run  the  regression  with  r  the  tfirrn  ag,hdj^   in   (9)  will 
behave  as  an  omitted  variable.   To    the   extent  hd.    is   correlated 
with   (rj^-r)   the  estimator  of  a-  will  be  boosted.   The  remaining 
effect  will  boost  the  estimator  of  a^  .  Vlhen  r'   is  underestim- 
ated we  will  have  h<0  and   effects  will  be  the  opposite.      If 
of  course   (I)   is  the  true  hypothesis    ,    ap=0  and   error  In  the 
estimate  will  leave  a^^  unaffected.   It  is  obvious  from  this 
analysis  that  underestimation  of  r'   may  produce  results  which 
will  look  as  if  generated  by    (I)    even  if    (II)   is  the  correct 
equation.   To   increase  the  discriminating  power  of  the  tests 
it  is  better  to   over-  than  to    underestimate  r' .   Correlation 
estimates  of  r^^d^   to    d^   and  s^V^  to   p.    exceed  0 .75  •   This   indic- 
ates that  the   effect  of  omitted  variables  on  ag  and   a^  in 
equation   (8)   should  be  visible  if    (II)   is  true. 

These  findings  suggest  the  following  test  methodology. 
Regression  (8)  will  be  fitted  with  successively  higher  pairs 
of  values  for  r  and  s.  If  (13)  is  true  each  successive  run  must 
ylBld  higher  estimates  of  a  ,  a^  and  a-r .  If  (I)  is  true  such 
higher  estimates  will  not  materialize.  Three  pairs  of  values 
were  used  for  r  and  s,   as  follows: 
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TABLE  lY 
r  s 

Run   1  4.106  3.339  (sample  means) 

Run   2  4.300  4.000 

Run  3  5.000  5.000 

Note    :   The  r  used  In  Run  2  is   the  average  rate  on  Baa  bonds 
in  the  period   1959-65. 

The  following  table  shows  the  results  of   the  three  runs. 

TABLE  V 


% 

'     »1 

^2 

S 

Run   1 

5.77 

0.22x10"-^ 

0.17 

0.43 

t 

115.7 

0.38 

2.10 

2.01 

r2= 

0.065 

P-statistic 

(3,123)= 

2.86 

'if 

Run   2 

5.80 

0.20x10"-^ 

0.16 

0.61 

t 

125.7 

0.35 

2.06 

2.20 

r2= 

0.074 

P-statistic 

(3,123)= 

3.25 

* 

Run   ^ 

5.90 

0.16x10'"^ 

0.15 

0.72 

t 

112.5 

0.27 

1  .80 

2.01 

r2= 

0.073 

P-statistic 

(3,123)= 

3.21 

* 

*  indicates  significance  of  P  at  the  95^  level 
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The  first  observation  on  these  results  is  that  the  reg- 
ressions  explain  only  a  small  percentage  of  the  variation  in 
R.  .   This  is  not  surprising  considering  that  there  are  two   kinds 
of  cross-sectional    'noise'   in  the  data,   namely  across  companies 
as  well   as  across   regulatory  commissions.  /l8/.  Judging  from 
P-statistics  on  the  other  hand,    all   regressions   are  significant. 
Moreover,   the  coefficients  a     and  a^  are  also    significant. 
a^   is  never  significantly  different  from  zero    and  we  can  conclude 
that  asset  size  is  not  relevant  in   explaining  overall   regulatory 
rates.     The  significance  of  a     and  a^  verifies  the  proposition 
that  there  is   some  shifting  of  financial   cost  deviation  from 
'normal'  levels  onto   the  consumer.  On  the  whole,   this  implies 
a  certain  degree  of  insulation  of  the  stockholder  from  past 
management  decisions.   In  the  sequence  of  runs  with  successively 
higher  values  of    'normal'   financial   rates,   the  constant  a^    and 
and  the  preferred  coefficient  a     behave  as  predicted  by  hypo- 
thesis   (II).   The  value  of  a,  is  lower  than   1    in  all   cases,   but 
;)udging  from  the  results  its  true  value  probably   exceeds    .50. 
This   evidence  contributes  a  partial   reason  for  the  continued 
preference  of  public   utilities   to   issues  of  preferred   stock. 

The  debt  coefficient  ag  is  significant  in  all   runs 
but  it  is  closer  to    zero   than  to    1 ,and  does  not  chamge  through 
the  successive  runs  in  the  direction  predicted  by    (II).  On 
the  contrary  it   shgi-ws  a  slight  tendency  to    decrese.   This  behavior 
does  not  contradict  the  core  of  hypothesis    (II)   because  the 
values  tried  for  r  cannot  be  too    different  from  presumed    'normal' 
levels . 
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The  main  question  which  arises   from  the  results  of   Table 
V  Is   the  asymmetry  which   emerges  between  debt   and  preferred 
stock.   The  low  value  of  Eg  compared  to   a-r    ,   and  the  slight 
tendency  of  ag  to   decrease  in  successive  runs  indicates  that 
in  comparison  to    preferred   stock  there  are  some  negative  inf- 
luences on  Rj,    associated  with  debt.     It  is  highly  probable  that 
the  differential   appearance  of  the  role  of  debt  is  connected  to 
its  special  tax  treatmenjb.      The  possibility   exists  that  tax- 
benefits  arising  from  debt   are  not   as   completely  shifted  to    the 
consumer  as  assumed  in  our  hypotheses.   In  this   case  however 
our  specifications  would  underestimate  the  role  od  debt  in 
comparison  to   preferred,    and  the  results   should  point  at  a 
value  of  Bp  higher  than  a.  . 

A  possible  source  of   such  negative   effect  as   appears 
can  be  the  consideration  by  commissions  of  the  real    (as  opposed 
to   accounting)    effect  of  the  tax  deductibility  of  debt  on  the 
overall   risk  of  the  firm.   The  well  known  I'M  proposition  on 
the  value  of  the  firm  in  the  presence  of  corporate  tax  yields 
a  cost  of  capital  which  is   a  decreasing  function  of  debt: 

k  =  k     -  t(k  -  i)D/v 
o  0 

where  k^,   is  the  cost  of  capital   for  an  all -equity  firm;    tlis 
the  corporate  tax  rate,   1  is  the  cost  of  debt;    and  D/v  is 
the  market  value   debt  ratio .   It  has  been  shown  that   even  if 
regulators   shift  the  tax  benefit  of   debt,    deductibility  of 
interest  will   still   exercize  a  risk-reducing   effect  on  the 
overall   returns  of  the  firm  /l9/.   If   regulators  realize  that 
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effect  and  try  to    compensate  for  it,   then  our  regression 
equation    (8)   is  misspecif ied.  A   second  term  involving   debt 
has  been  omitted.   In  order  to  have  a  notion  of  the   entire 
effect  of  the  debt  ratio   the  same   regression  was   run  with  one 
change.   The  term   (rj_-r)d.    was   substituted  by  d.  .   The  coefficient 
of  the  preferred  term  c*  ic? .  Oitet 'ehange  and  the  coefficient  of  d^ 
came  out  significant  and   equal  to    -O.36.   If  the  true  specification 
Involves  a  term  like  the  one  on  the  rhs  of    (10),   a  value  for 
k     would  be  implied   equal  to   5.74.      This  value  is  not  unrealistic. 
(Note  that  this  is  only  rough  speculation  since  the  book  debt 
ratio   is  only  a  proxy  for  the  market  value  ratio). 

Considerations  of  risk  as  an  input  to    regulatory 
decisions  cannot  really  be  detected  within  the  framework 
of  book  value  variables.   The  negative   effects  detected  while 
testing  the  comparable  earnings   rule  are  an  indication  but 
not  an   explanation.  At  any  rate  they  are  not  consistent  with 
the  operation  of  this   rule  on  the  basis  of  book  values. 
Summary  and   Conclusions  for  Part  II 

There  is  only  partial    evidence  that  the  rule  of   comparable 
earnings  is  consistently  practiced  by  regulators.   Deviations 
of   embedded  preferred  costs   from    'normal'   levels  are  apparently 
shifted  to   the  consumer  to    a  significant   extent.   Deviations 
of   embedded   debt   costs  are  not  significantly   shifted.   There 
is   evidence  that   debt  gives   rise  to   negative   effects  upon  the 
regulatory  rate  allowed    .   It  is  possible  thay     are  connected 
to   risk  considerations   entering  the  decision  process  of   regul- 
ate rs . 


'ihese   are   determinations   found    in  the   Supreme    Court  r'ecibion 
on  FPC  V.    xiope   Natural   Gas   Co.,    "37.0   \jQ  39I    (19^9) 

See    o.C.Myeri; , 'The   application   of   finance    theor.v    to    public 
utility  rate   cases'    in  the   Bell   Journal    of    Economic s   anci 
Kanaccment   Science,    Spring    197^;    especially   section   7- 

i^    series   of   assumptions  are   necessary   to   syst^  ;iiatiz:e    tiie   relation- 
ship between  book  and    real  returns   of   a   single    firra   overtime. 
For   an    interesting   exercize    see  1  .H.Stauf f  er ,  '    heasurin;'-  Rates   of 
Return'    in  the   Bell  Journal. . . ,    Autumn  1971 

The    source    of    the   data   on  allowed    rates   and    rate    bases    is   the   rep- 
ort  put    out   by   A.    Andersen  and    Co.,    'Returns  Allowed    on   Public 
utility   :':at_e    Gases',   vols.    II, III 

This    practice    is    specifically   usee    by   the   I'PC. 

'ihis   corresponds   to  the   evidence    in  the  data  whenever   BC   rate   bases 
are    available. 

Tnis   necessity   arises   in   order   to  convert    overall  rates   to   tenuity 
rates.    Also    in  Part    II   where   the   book  value    of    the   debt   and    prefer- 
red   ratios   are    extensively   used. 

r  or   a   complete   exposition   of    the   CAPh   see   Sharpe  :    rortfolic   ".liieory 
c.nc    Capital   Karkets. 

See    ::  .S...ama^"a,     'Portfolio  analysis,    market   eouilibrium  and 
Corporat  lor,   fimmce'    in  the    Journal   of   pi  nance,    ^arcij    l>c9 

Only   57   cases    of   firms   listed    on  the    LYSE  are    includee    here, 
'j  he   beta  has  been  estimated   for   each   over   the   ten-year    perioc 
prior   to  tlie   year   of   regulation.    Monthly   observations    were   used 
in  tiie    estimation. 

•Jonsic;erations    of    rcj3,ulatory   lap    are   assumed    ax.ay    in   this    ;;ir.'.plif iec 
approach. 

Gross-sectional  variation    in  beta    is    significant. 

For   estimates   of   marginal  rates    see   R.Litzenberger  and    C.Rao, 
'Estimates   of    the   marginal  rate   of   time;   preference   and    average 
risk  aversion  of    investors    in  electric   utility    shares,    I96O-66', 
in  the   Bell   Journal. . . ,    Spring   I971.    They   find    an  average    of   about 
S.C.j    ;    eouity  rates  allowed    in  the    period    193 9-^3    in  my    sample 
avera;:c   ;)t   about    9%. 

This  result    lends    itself    to   e:':tensivt    testing     for   the   presence 
of    systematic   effects   on   the    price    of   regulated    stocks    in   the    pre- 
hear inr:    period    in  comparison  to  non-regulated    ones. 


Cf .    above;    Introduction,    pp.    1,:-. 

See   k.    Gorf- on,  '  Some   cstim;ites   of    tho   cost    of   capital   to   the 
electric    utility   industry,    19521-57;    copincnt',    AhV. ,    Dec.    I967. 

'jhere    is    precedent   for   this  ast^umption   in   li.    i'iiller  ano    i''. 
horit'liani,    '."jorae    estimates   of    the   cost   of   capital    in  tlie 
electric    utility    industry,    195^-37'    in  i|b]:    ,    June    lyCc . 

The   data  cover  decisions   of    over   20  rej-ul;..tory   a^;tncic.c, 

3ee   jti.o.Slton  and   K.J.    Gruber,    'Valuation  und   the   cost   pf   capital 
in  Rerulated   Industries',    Journal   of   Fintuice,    June    ll''71. 


-.Oct oral   candidate  at   the    dloan   school    of   hana^'-erient . 
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